A method of radiation dosimetry using a MetalNitride-Oxide-Semiconductor (MNOS) 
found to be linear in log(t) at least out to 103 minutes.
Radiation Effects
Radiation induced changes in an MNOS are due primarily to the effects of electron-hole pairs, produced by the radiation. Incident gamma radiation (Cobalt 60) produces Compton electrons which in turn produce electron-hole pairs. These free charge carriers move through the oxide under the influence of the internal electric fields produced by the trapped carriers in the silicon-nitride. They then recombine with the trapped carriers to reduce the stored charge and cause the threshold voltage to change.
Theory. An Read-Disturb A final characteristic of MNOS devices which had to be considered in this study was the read-disturb effect. Since any externally applied field (VGS) tends to disturb the amount of stored charge in the nitride, the magnitude and duration of the read pulses were kept much less than those of the write and clear pulses. A possible mechanism for the read-disturb effect is trapassisted charge injection as described by Svensson The gate signal was monitored prior to the MNOS to determine voltage and pulse width. A second monitor point was the drain output of the MNOS transistor. The drain was connected by a 10K precision resistor to the drain power supply VD. Therefore, any change in current through the resistor was seen on the scope as a change in voltage.
The Fig. 4 shows the effects of time on VT. Linear least squares fits applied to VT versus 1og10(time) yielded correlation coefficients of 0.98 or better. Consequently, data on VT versus time was only taken for approximately 30 minutes for most of the tested transistors. The threshold voltages at later points in time for an MNOS transistor were determined by extrapolation of the initial data for that device. To determine reproducability of the values of threshold voltage found at different points during the first irradiation, three more irradiations were performed. The second radiation exposure repeated the measurements of VT out to 2 M rads, and the last two exposures repeated the measurements out to 640 k rads. The standard deviation in threshold voltage measurements determined the four sets of data was ± 0.01 volts. The greatest deviation between any data points was 0.03 volts. This excellent reproducibility held for the other four transistors which were extensively tested.
In order to use the MNOS transistor as a dosimeter, the effect of radiation alone had to be separated from the previous data which included the effect of the time required for the radiation exposure. Fig.  5 shows the effect of radiation alone on the value of threshold voltage for one of the devices. The Although the devices tested in this study differed from the devices tested by Marraffino et al, the radiation damage constant was found to be the same. The value of B 8 X 10 rads 1 would seem to be relatively constant for standard MNOS transistor construction techniques .
Dosimetry
To determine the precision of the threshold voltage testing circuit as a dosimeter, Eq (2) 
